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Management of Pine Stands
For Straw and Timber Production
Bryant A. Bateman and Walter F. Wilson, Jr.*
Introduction
The pine woodlands in southeastern Louisiana are a prized pos-
session, and their continuous production of straw is of vital im-
portance. In fact, many strawberry producers have been unwilling
to harvest any pine from their woodlands lest they ruin them for
straw production. As a result, the uncut woodlands are overcrowded,
mortality is high, and growth of individual trees is slow.
Pine straw is used in commercial strawberry production for
mulching in Louisiana. No other material is so well suited for
strawberry mulching in the humid climate of this area. The oily
pine needles shed water better than other materials and thereby
perform the three functions of a mulch better. They keep the
berries off the ground and thereby keep them clean and greatly
reduce decay, reduce the number of weeds competing with the
strawberries, and conserve moisture that is lost without a mulch.
Slash and loblolly pines are the preferred species for strawberry
mulch. Longleaf pine straw is not used because it is difficult to
place around the plants.
Pine stands managed for timber alone are thinned at short in-
itervals in order to: (1) maintain good growth, (2) utilize trees
I that would normally die, (3) improve the quality of the stand by
removal of the poorer trees, and (4) produce a regular income. A
thinning and harvesting system is needed in the strawberry belt
that will secure the advantages listed above while maintaining the
production of straw.
Experimental Methods
I Timber
Twelve plots were established in a 23-year-old stand of mixed
loblolly-slash pine at the Fruit and Truck Experiment Station five
miles east of Hammond, Louisiana, during the winter of 1947-48.
Each plot was two-thirds of an acre in area. The plots were thinned
to pre-determined stocking every five years. The first thinning, in
*Professor of Forestry, and Superintendent of Fruit and Truck Experi-
ment Station, respectively.
the winter of 1947-48, was followed by a second in 1952-53 and b>
a third in 1957-58.
\
Basal area was selected as the best unit of measurement fori
controlling and measuring density of stocking (Fig. 1). Based on
thinning practices now used in southern pine, 80, 90, and 100 square
feet of basal area per acre were selected for this study. The ''low
thinning" method was used in selecting trees to cut; the degree of
thinning was determined by the basal area set for each plot. In the
''low thinning" method, the smaller trees are selected first, then
the larger ones are taken as the degree of thinning becomes heavier.
Three plots were assigned to each of the three thinning treatments, i
and three were left unthinned as "checks" or control plots.
At the beginning of the experiment, the trees were measured!
and given a temporary marking to prevent duplication, but records
were not kept on individual trees.
i
During the winter of 1951-52, each tree was numbered and its
position on the plot mapped. Since then, all records have been kept
on individual trees. Growth and mortality are discussed more fully
for the five-year period between the second and third cuts, because
more detailed information is available.
The five-year thinning interval is excellent for intensive manage-
ment of a pine stand. However, in stands managed for straw andli
timber production, extra time is required to remove the unused i
material following a cut. To see if this extra work could be reduced'
while maintaining a satisfactory straw yield, three additional plots;
were thinned to approximately 100 trees per acre (average basal
area 74 square feet per acre) in the winter of 1951-52. A second
thinning here should not be necessary during the next 10 or 15
years.
To check straw production by trees younger than those chosen
for study originally, four one-twentieth-acre plots were established
in a 17-year-old stand during the winter of 1956-57. These plots
have, not yet been thinned; future thinnings will be designed to
maintain about 40 per cent of the total tree height in live crown.
Straw
Each year between the 12th and the 15th of December, the
straw on the center one-fifth acre of each two-thirds acre plot was!
hand-raked and weighed separately. During wet periods, samples!
were taken from each plot and air-dried. The weight of each sample!
was obtained before and after drying so that all straw weights perj
plot could be calculated on air-dry basis. The straw from each plotj
was kept separate, and the area it covered when applied as mulchj
was determined.
|
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Natural stands of young pine timber (12 years old) were
checked to determine the approximate age at which commercial
straw yields were first produced.
Brush Control
Hardwood brush and blackberry covered most of the better-
drained portions of the plots when they were established. Axes,
brush knives, and hoes were used to clear the area of brush and
briers. Since then, brush and briers have been kept under control
with chemicals applied as foliage sprays.
Ammate and mixtures of low-volatile esters of 2,4,5-T and 2,4-D
were used at the beginning of the control program. Ammate was
applied at three rates: one, two, and four pounds per gallon of
water. All of the 2,4,5-T and 2,4-D used contained four pounds of
active ingredients per gallon. Concentrations were expressed as a
percentage of the total volume of 2,4,5-T or 2,4-D added to the
carrier.
Water, varsol, and kerosene were used as carriers for the 2,4,5-T
and 2,4-D. Mixtures of one per cent 2,4,5-T, two per cent 2,4,5-T,
and one per cent 2,4,5-T plus one per cent 2,4-D, were applied in
water. Mixtures of one per cent 2,4,5-T plus one per cent 2,4-D
were used in both kerosene and varsol.
Annual checks were made to determine the degree of control
obtained. During the last three years, a two per cent solution of
2,4,5-T in water has been the only treatment used.
Timber Production and Growth
The rate of growth of a stand of timber largely determines its
future value to the timber owner. Soil texture, structure, and depth,
which control water-holding capacity and internal drainage, are
the keys to the volume of wood added yearly to a given forest stand
under a given set of conditions. The species of trees is another fac-
tor that affects growth. Fortunately, most of our southern pines
grow satisfactorily on sites that they naturally inhabit. Loblolly
and slash pines, which produce most of the straw used in the straw-
berry belt, both grow rapidly under favorable conditions.
As was stated earlier, basal area was used in this study for
control of forest stocking. It is easy to determine and, being directly
related to volume, is an acceptable method of expressing growth.
Basal Area
The per-acre annual growth in basal area decreased slightly as
the total basal area per acre increased. The annual increase in basal
area for each thinning treatment is shown in Table 1.
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FIGURE 1.—The basal area (B.A.) of a tree is the square surface of a
cross-section of the tree 4V2 feet above the ground. The
diameter is measured at that point and used to determine
the cross-section of the tree in square feet.
Table 1 in the Appendix gives the basal area and growth inj
basal area for each plot.
Cords of Rough (Unpeeled) Wood
The trends of total volume and annual growth in cords differed
somewhat from the trend found in basal area. Annual growth in
TABLE 1.—^Annual Increase in Basal Area Per Acre, by Thinning Treat-
ments, 1948-1958
Ijclod.1 dl tid jJcX. d'Cl c
d.L ueginrung oi peiioQ
AnnnQl inr^'pocico rlnvino*i^llIlUcll llldtrclibc UUllIlg
o-yed.1 penoQ ±c>^o-uo
dliei lllbL Lllllllllllg
^^bqudie leet^
i\nnudi inLiedse ciuiing
5-yea.r period 1953-58
diLei seconQ xnmning
(square feet)
74 (100 trees per acre) (only one thinning) 3.7
80 4.4 3.9
90 3.4 3.7
100 3.3 3.6
117 (check) 2.0 2.2
cords was approximately equal among thinned plots and was
greater on thinned plots than on the checks. The percentage gain
based on the volume at the beginning of the period was highest on
plots thinned heaviest. It decreased as basal area and volume per
acre increased.
Table 2 shows the increase in rough cords per acre between the
second and third thinnings, which were made at ages 28 and 33
respectively. In addition, the percentage increase for each of the
various treatments is given.
TABLE 2.—^Annual Increase in Bough Cords Per Acre and Per Cent
Increase Annually Between Second and Third Thinningfs, by
Treatments
Basal area per acre
at beginning of period
(1953)
(square feet)
Annual increase during
5-year period 1953-58
after second thinning
(cords)
Annual increase during
5-year period 1953-58
after second thinning
(per cent)
74 (100 trees per acre) 1.67 4.98
80 1.73 4.92
90 1.77 4.69
100 1.86 4.36
127 (check) 1.30 2.46
Table 2 in the Appendix gives the cordwood volume and growth
for each plot.
Board Feet
The board-foot volume growth of an acre of timber does not
follow the exact pattern of basal area growth or cordwood growth.
The board-foot volume of individual trees increases rapidly as diam-
eter increases. The cordwood volume of a 16-inch tree was 2.6 times
as great as that of a 10-inch tree in this study; the board-foot vol-
ume (International scale^) was 4.5 times as great for trees with
'The International ^/i" board-foot rule is preferred in research work. It
gives very nearly the actual amount of lumber that can be sawed from
sound logs with efficient mill operation. The Doyle scale gives volumes far
too low for small logs.
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the same diameters. If Doyle log scale is used, the volume in board
feet of the 16-inch trees is 7.4 times as great as that of the 10-inch
trees.
Another complicating factor enters into this study. By chance,
one of the three check plots, Number 5, was more productive than
any of the other original plots. It occupied the most moist site; it
had more large, and fewer total trees than the average of other
plots. At the time of the second thinning, this plot had 27 trees 13.6
or more inches in diameter at breast height. There were 61 trees
11.6 or more inches. The next highest plots in these two tree diam-
eter classes had 22 and 49 trees respectively. The average for the
|
nine thinned plots was 13 trees per acre 13.6 inches and above; i
there was an average of 33 trees 11.6 inches and above. The per-
acre volume of plot Number 5 at the third thinning was 14,200
board feet in trees 13.6 inches and above, International i/4" scale, j
The check plot with the greatest number of trees and a basal area
j
approximately equal to that of plot Number 5 had only 1,123 board
}
feet per acre in trees 13.6 inches and above.
I
In young stands, the number of trees that grow into the saw-
i
timber diameter classes (ingrowth) is another factor that affects
i
the annual growth in board-foot volume. If 12-inch trees (11.6
|
inches and up) are considered the lowest diameter class that can
|
be profitably cut into lumber, then the number of such trees after
j
a five-year period will frequently be greater than at the beginning
[
of the period. Thus, some of the volume considered "growth" was i
actually present five years earlier in trees less than the minimum
|
diameter set for sawtimber.
The average volumes per acre in trees 11.6 inches and up by
the International i/4" scale and the average annual growth per acre
by basal area groups are shown in Table 3.
I
I
TABLE 3.—Average Volume Per Acre and Average Annual Growth in
Volume Per Acre, Trees 11.6 Inches and Larger DBH, By
Basal Area Groups
Basal area per acre Volume per acre Annual increase dur-
beginning of period
—
before third thinning
—
ing 5-year period
age 28 age 33 between second and
(1953) (1958) third thinning
(square feet) (board feet) (board feet)
74 (100 trees per acre) 13,130 (only one thinning) 1,329
80 13,509 1,063
90 12,915 1,142
100 13,178 1,326
127 (check) 12,437 976
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Table 3 in the Appendix gives the board-foot volume and growth
for each plot.
Advantages of Thinning
The four advantages of thinning outlined previously are being
realized on the experimental plots.
First, growth in total wood volume is greater on the thinned
plots than on the unthinned plots. However, the original stand did
not have an evenly distributed, even-aged composition. Scattered
through the stand were old seed trees left from an earlier cut. Sev-
eral such trees were found on some plots while others had none.
Some plots had very thick stands while others were more open.
The live crowns (all living limbs) on the trees in a thick stand are
smaller than those of trees where there is less crowding. When
stands of thick trees and stands of more open-grown trees are both
thinned to the same basal area, the live crowns of trees are smaller
where the original stand was thicker. One result of this uneven
stocking found in the check plots has been mentioned. However,
thinning has been followed by faster growth on the trees left.
Thinned stands reach sawlog size sooner than unthinned stands. The
value of large sawtimber of high quality ordinarily is three to five
times greater than that of the same volume sold for pulpwood. In
addition, 1,000 board feet in 16-inch trees is usually about four
times as valuable for lumber production as 1,000 board feet in 12-
inch trees.
Second, mortality, or death of trees from crowding, did not oc-
cur on the more heavily thinned plots. On the densest check plot,
120 trees died during the first five years and 27 died during the
second five years. The more open check plot (Number 5) lost 65
trees during the first five years and 27 during the second five years.
Most of the trees that died were large enough for posts or pulpwood.
Third, the quality of the trees remaining in the thinned plots
is much higher than the average of those in the check plots. Nearly
all trees infected with canker (fusiform rust caused by Cronartium
fusiforme) have been removed by thinning. Crooked, forked, rough,
and injured trees were also removed in the thinnings. It has been
necessary for suitable straw production to keep a few poor trees on
the thinned plots, but the overall quality is much higher than on
the unthinned plots.
Fourth, an income has been obtained from three thinnings over
a 10-year period. The average volume of cut for the three thinnings
was 21.8 cords per acre. At the going rate for pulpwood stumpage,
$4.00 per cord, the total value of stumpage sold from the woodland
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was $87.20 per acre. If the wood had been cut and delivered to the
railroad or to the mill, the value would have been considerably
greater. This represents an interim income, which was obtained at
little cost to the owner and has left the volume of growing stock
substantially intact but has increased its value.
Straw Yields
The amount of straw produced on the original plots increased as
!
basal area increased. The unthinned plots produced more than the
thinned plots, although the difference was relatively small. Several
j
factors entered into the overall weight of the straw produced.,
Where some plots had a very heavy growth of grass, the straw could
not be raked clean and a considerable amount of grass was included.
Other plots had very little grass and all straw could be raked. Check
plot Number 5 had very little grass, and rain water drained into it.
Following heavy rains, straw floated onto this plot from the outside.
However, the amount of outside straw is not considered to affect
the results significantly.
The average straw yield per acre between the second and third;
thinnings is shown in Table 4 in pounds of air-dry material.
|
TABLE 4.—Average Annual Straw Yield Per Acre, 1953-58, by Basal
Area Groups
Basal area per acre
after second thinning
(1953)
(square feet)
Average annual yield
(pounds)
74 (100 trees per acre) 3,740
80 4,065
90 4,315
100 4,750
127 (check) 5,255
The straw produced by each plot was kept separate after raking
and weighing. It was applied to strawberry beds and the length of
bed mulched was measured. As with weights, several factors arej
thought to affect the number of feet of bed covered per pound of
straw. They were: relative dryness of straw, the amount of dirt
collected by the straw, the amount of grass mixed with the straw,
|j
the velocity of the wind at the time of application, and how the '
men did the work.
Each pound of straw, air-dry weight, mulched an average of
1.3 feet of bed over a four-year test period. Based on this average,
the number of acres of pine timber required to mulch one acre of I
berries when rows were spaced 40 inches apart is shown in Table 5.
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TABLE 5.—Number of Acres of Pine Timber Required to Furnish Straw
to Mulch One Acre of Strawberries', by Basal Area Groups
Basal area per acre
(square feet)
Acres of timber required
74 (100 trees per acre) 2.56
80 2.36
90 2.22
100 2.04
127 (check) 1.83
When strawberry rows are 40 inches apart.
Based on all the original plots, approximately two acres of tim-
ber at the Fruit and Truck Station experimental area were needed
to mulch one acre of strawberries. Most strawberry growers nor-
mally have an adequate supply of straw for their needs. When extra
straw is required it can be obtained in place, i.e., raked and loaded,
by the buyer, at a cost of three to four dollars per acre. This price
is set by local supply and demand and does not represent the true
value of pine straw to the strawberry grower.
As was noted previously, in the winter of 1956-57 four plots
were established in younger stands. The average age (June, 1959)
of these stands was 20 years; the average basal area was 136.5
square feet per acre. The average yield of straw collected in De-
cember, 1957, and December, 1958, was 9,753 pounds per acre per
year. During the same two years the 15 plots having trees 35 years
old averaged 4,661 pounds per acre. The straw yield from the
younger stands was more than double that of the older stands
during those two years. The reason for the high straw yield of the
20-year-old timber is not known. However, the explanation may be
that at this age an unthinned stand of pine becomes very crowded
and dense. The lower limbs and the smaller trees are shaded and
die. This results in a shedding of dead needles from the dead limbs
and dead trees. These dead needles are added to the normal annual
shedding of needles from the upper parts of the crowns.
In the thick 12-year-old stands checked, all grass had been killed
out and straw yields were adequate for use by strawberry growers.
Factors To Consider When Thinning Pine
The rate of growth of an individual tree will depend on several
factors. On a given site the most important of these are rainfall,
soil type, drainage, and the size of the live crown, which is deter-
mined by the number of trees per acre. On a given area, rainfall,
soil, and drainage cannot be readily changed by the usual forest
11
management practices. The size of the live crown can be increased
\
by reducing the number of trees in crowded young stands.
The number of trees per acre in an even-aged stand ordinarily
has little effect on tree height growth but drastically affects diam-
eter growth. An average diameter growth of three inches in 10
years may be considered satisfactory from both volume and quality ,
standpoints.
i
Crown Classes
Trees are divided into four classes based on the size of the live
j
crown and the amount of direct light received by the crown (Fig. I
2). Dominants are those trees having large crowns that extend
above the average level of the forest and receive light on the top
and sides. Codominants are the next height group and make up
the greatest number of trees in an even-aged stand; they receive
|
light on top and some light on the sides of the crown. The interme-
diate crown class comes third and includes those trees that are
being crowded out and receive direct light on the top of the crown
|
only. The overtopped crown class receives no direct light.
|
Effect on Growth and Quality of Tree Crown Size
|
When managing forest trees grown for commercial use, an effort
I
is made to induce early natural pruning to secure a high-quality
|j
product clear of knots. At the same time, crown lengths must be
!|
maintained that are large enough to provide for good growth. Every
|
limb, that grows from the trunk of a tree leaves a knot. The size l|
of the knot is determined by the size of the limb and the period of
|
time it is attached to the tree. As the first two 16-foot logs contain
a high percentage of the commercial volume of a tree, limbs on that
portion of the tree should never be permitted to grow large or hang
on for long periods. Under natural conditions, early pruning is at- I
tained by maintaining a large number of stems per acre during the
|
early life of the stand. However, if the stand is left unthinned too
\
long, growth stagnates, mortality is high, and volume may actually
decrease over a short period of time. Growth increases again follow-
ing a heavy natural thinning when many trees die.
The rate of diameter growth of individual trees is largely de-
j
termined by the live crown that the tree has. The ideal crown is '
relatively long and well-rounded. Many trees have long, well-
developed crowns on one side, but very little or no crown on the
opposite side. For convenience, crown length is usually expressed
as a fractional part or percentage of the total height of the tree.
A crown length of 30 to 40 per cent of the total height of the tree
12

should enable the tree to maintain satisfactory diameter growth
Periodic thinnings should be made in order to maintain this crown
length : total-height relationship.
Pine trees make their most rapid growth during early life
Height growth slows down after trees are 30 to 35 years of age
This fact must be taken into consideration when a stand is thinned
A 20-year-old tree with 20 per cent of its total height in live crowi
will develop into a relatively fast-growing tree if given plenty o
growing space. A 40-year-old tree with the same percentage of liv
crown may never grow satisfactorily, regardless of the space al
lowed for growing.
Need and Degree of Thinning
The age at which the first thinning is made in a young pin(
stand on a given soil type depends on the original stocking. In a 28.
year-old pine stand in East Feliciana Parish, one portion of thi
stand had a low number of trees. The average crown length is no\
43 per cent of the total height of the tree. In a heavily stockei
portion of the stand, only 27 per cent of the total height is in liv
crown and heavy mortality has occurred here. The thin portion o ,
this stand does not yet need thinning; the thick portion should havj
j
been thinned several years earlier. '
'
The live crowns of the trees in the 20-year-old (June, 1959
stand described in the present study range from 35 to 40 per cen
of the total height. These stands should be thinned within the nex
two years.
Thick young stands with short crowns should be thinned so al
j
to give room for rapid crown spread. The exact open space aroun(
'
each crown left should be determined by the planned time interva
between thinnings. Use small openings with short intervals and in
j
crease the size of the openings as the time between thinnings i
increased. In older stands, crown spread will be slower and th^
thinning precedure should be determined by on-the-spot inspections
Overtopped and small intermediate trees that are not merchant
able may be cut if they interfere with straw raking. However, i:
^
they show promise of living and growing following a thinning, the:|
may be left until merchantable. They have little or no effect on thi
growth of dominant and codominant trees.
Large low-quality dominant trees may be retained for stravl
j
production, if there are no existing trees of better quality to fil
in the space which they occupy. '
Fusiform rust is a disease that causes open sores or swelling i
(cankers) on pine stems and limbs. The canker is caused by sporej
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FIGURE 3.—Thinning to 80 square feet of basal area per acre (top
3hoto) allows crowns to develop sufficiently to support normal growth of
amber to sawlog size. Unthinned pines (lower photo) have underdeveloped
3rowns, resulting in slow growth and low timber production.
produced on oak leaves in early spring. It cannot be prevented, be-
2ause oaks are so widespread. Damage by stem canker is two-fold:
(1) it lowers the volume and value of commercial products from
15
trees, and (2) it often causes the trees to break during wind storm
Normally, a tree should be removed if a canker covers one-half
more of the circumference of the stem.
Guides for Thinning Pine Managed for
Both Straw and Timber Production
The following suggestions for management of pine stands fc
both straw and timber production are based on the research r(i
ported in this bulletin, together with the results of research cori
ducted elsewhere, and the personal observations of the author
Recommendations for deciding when a stand should be thinne
are made in terms of live-crown ratio rather than in terms c
basal area. For most timber owners, live-crown ratio is easier t
estimate and to apply than is basal area.
The program below is applicable particularly to stands in souti
eastern Louisiana. Thinning recommendations are designed to mair
tain stand basal area at a minimum of 80 square feet per acrt
Straw yields will average at least 4,000 pounds (air-dry) per acn
The income from the sale of timber removed in thinnings will mor
than offset the slight decrease in straw yield resulting from thir
ning.
\
I. In thick young stands:
A. Thin to maintain 33 to 40 per cent of the total height c|
codominants in live crown. This should result in 5 to i
rings per inch of radial growth.
1. Remove overtopped trees if merchantable.
2. Remove intermediates if merchantable, unless neede
for crop trees.
3. Remove diseased, crooked, and low-quality codomi
nants, unless large holes will be made in the crow:
canopy.
II. Second and later thinning in stands previously thinned:
A. Thin to secure even radial growth of wood; maintain '
live crown on codominants of not less than one-third c
the total tree height.
1. Remove most intermediates.
\
2. Remove poor-quality codominants left in first cut, ij
large openings will not be made.
B. Thin when the codominants have three 16-foot logs clea,
of live limbs, even though 1/3 or more of total height is iij
live crown. Follow rules under 11-A above. |
Ij
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FIGURE 4.—Strawplots after thinning, spring 1958.
C. Thin so as to maintain codominants with nearly 40 per
cent of total height in live crown as stands grow older.
Openings should be kept relatively small in older stands.
III. In stands that were open or not thick when young
:
(If the stand originally had a very low number of trees, the
first thinning necessary might be as described in C, below.)
A. Thin when young if canker is present on many trees.
B. Thin when the live crown of codominants is reduced to
33-40 per cent of the total height of tree.
1. Remove overtopped trees.
2. Remove intermediate trees, if not needed for crop trees.
3. Remove poor-quality codominants, if permanent holes
will not be made.
4. Remove other codominants or dominants where more
growing space is needed.
C. Thin when codominant trees have three 16-foot logs clear
of live limbs.
1. Remove overtopped trees.
2. Remove intermediate trees if not needed for crop trees.
3. Remove poor trees in upper crown classes where per-
manent holes will not be made.
D. Thin as needed so as to maintain about 40 per cent of total
height of codominants in live crown.
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Harvest Cutting Becommendations
When straw is a major product of the forest, even-aged ma
agement is recommended. Seedling trees within the stand woul
greatly interfere with the raking of the straw.
The rotation, or age of trees at the final cut, should be 50 to 6
years, based on species and stand condition. The shelterwood sy
tem seems best suited if natural reproduction is desired. It h
three advantages over other methods: (1) Reproduction can b
secured more quickly. (2) A partial straw harvest would be possibl
until reproduction is established. (3) Hardwood brush would b
held in check.
The shelterwood harvest should be a two-stage operation: (1
Remove about 60 per cent of the stems present, leaving the larges
high-quality trees to produce seed for reproduction. (2) Remov
all remaining trees within two years after a satisfactory stand o'
reproduction has been established.
Clearcutting followed by artificial reproduction offers some ad
vantages, although it is more expensive than the shelterwood meth
od. Reproduction can be secured quickly and evenly if seedlings ar
planted with a 6-foot by 8-foot spacing. Direct seeding with seei,
treated to prevent loss to birds and rodents is now being done sue!
cessfully.
Table 6 is a list of the woody plants on the plots when spraying
began.
TABLE 6—Woody Plants on Straw Plots
During the summers of 1958 and 1959, woody vegetation wai
so scarce that no treatment was needed. At the time of raking ir
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Brush Control Becommendations
Blackberry
Black cherry
Blackgum
Button bush
Chinquapin
Crabapple
Dogwood
French mulberry
Gallberry
Hickory
Holly
Magnolia
Oak, live
Oak, post
Oak, southern red
Oak, water
Persimmon
Pine
Poison-ivy
Redbay
Red maple
Sassafras
Smilax (saw brier)
Sumac
Summer huckleberry
Sweet bay
Sweetgum
Waxmyrtle
Wild azalea
Winter huckleberry
Yaupon
Yellow jessamine
Figure 5.—Strawplots sprayed for brush control in foreground, not
sprayed in background.
December, 1959, scattered sprouts under two feet tall were present.
Those most common were French mulberry, red oak, water oak,
iblackgum, smilax, and blackberry.
Brush control is not a one-shot procedure. Several applications
may be needed to kill existing brush. Sprouts and root suckers are
persistent. In this study, red oak, blackgum, and some other species
were four to six inches in diameter when they were first cut. Sprouts
from these stumps have been very persistent. The excessive sprout-
ing could have been largely prevented if the newly cut stumps had
been covered with ammate crystals or sprayed with a five per cent
solution of 2,4,5-T in fuel oil.
The treatments considered best were two pounds of ammate
in one gallon of water and two per cent 2,4,5-T in water. One pound
iof ammate (not the more concentrated type now available) did not
kill as completely as the higher concentrations. Four pounds per
gallon is too costly to use under most conditions. Solutions with
[less than 2 per cent 2,4,5-T were less effective than the 2 per cent
solution even when 1 per cent 2,4,5-T plus 1 per cent 2,4-D were
lused. The control obtained with kerosene and varsol was about
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equal to that obtained with water as carrier and was more expe
sive.
A solution of 2 per cent 2,4,5-T in water is now the only treat
ment used on the experimental straw plots. It has one major ad
vantage over ammate. The equipment used in spraying is easil;
maintained when 2,4,5-T is used; it is almost impossible to preven
j
corrosion when ammate is used.
For new areas, recommendations are: cut brush low and trea
stumps immediately with a 5 per cent solution of a low-volatil
ester of 2,4,5-T in fuel oil; after clearing, treat as outlined belo\^|
For existing straw areas: spray the foliage of woody vegetatiol
in the spring with one pound of the new type of ammate in onj
j
gallon of water or with 2 per cent solution of a low-volatile este
of 2,4,5-T in water (active ingredients, four pounds per gallon).
Summary
Timber management practices for the production of both wool j
products and pine straw were begun on the Louisiana State Uni'
versity Fruit and Truck Experiment Station in southeastern Louisi
ana in 1947. At the beginning of the experiment, twelve plots wer
established in a 23-year-old loblolly pine stand with four thinnin
treatments, each treatment being replicated three times.
Basal area was used to measure and control density. Afte
thinning, scheduled at five-year intervals beginning in 1947-48, th
basal areas of thinned plots were 80, 90, and 100 square feet. I
1952, three additional plots in the same timber type were thinne
to 100 trees per acre, which reduced the stocking to an average c
74 square feet of basal area per acre. Four plots in unthinned 11
year-old stands were also checked for straw production.
The nine thinned plots in the original group of twelve have bee
thinned three times—first, at the beginning of the study, and th
next two times at five-year intervals. The three plots added in 195
have been thinned once.
Basal area growth decreased slightly as per-acre basal area
increased. Sawtimber and cordwood growth on thinned plots ex,
ceeded growth on unthinned plots. The average volume harvestej
in the three thinnings was 21.8 cords per acre, valued at $87.20 o:
the stump.
Straw yields decreased slightly as the per-acre basal area de
creased. The 17-year-old stand produced much more straw thai;
the older plots. Stands at the age of 12 years produced commercial
straw yields. Approximately two acres of timber were required t^
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produce sufficient straw to mulch one acre of berries, on the average.
Thinning recommendations were presented which will maintain
ong, well-rounded crowns after stems with three logs clear of live
imbs have been obtained. This will produce both good growth of
ligh-quality wood and satisfactory straw yields.
Hardwood brush has been controlled with chemicals after the
rush was cut at the time of the first thinning. For stumps after
arge brush has been cut, it is recommended that a 5 per cent so-
ution of 2,4,5-T (low-volatile ester) in fuel oil be used; for a foliage
spray on smaller brush, use a 2 per cent solution of 2,4,5-T (low-
/olatile ester) in water.
Appendix
IPPENDIX TABLE 1.—Basal Areas and Growth on Straw Plots in Square
Feet Per Acre
B.A. after B.A. before Growth in Annual
thinning thinning 5 years growth
Plot 1952-53 1957-58
Number (age 28) (age 33)
Thinned to a pre-determined basal area per acre
4 80 100.1 20.1 4.0
6 80 96.5 16.5 3.3
9 80 101.6 21.6 4.3
Average .... 3.9
2 90 108.7 18.7 3.7
7 90 109.2 19.2 3.8
12 90 107.3 17.4 3.5
Average .... 3.7
1 100 119.0 19.0 3.8
8 100 117.1 17.1 3.4
10 100 118.5 18.5 3.7
Average 3.6
Checks—not thinned
3 130.9 141.0 10.1 2.0
5 135.8 145.3 9.5 1.9
11 115.5 128.5 13.0 2.6
Average 2.2
Thinned to approximately 100 trees per acre, winter 1951-52
13 73.8 92.2 18.5 3.7
14 67.6 85.6 18.0 3.6
15 80.8 100.5 19.6 3.9
Average .... 3.7
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APPENDIX TABLE 2.—Pulpwood Volumes and Growth on Straw Plot
in Cords of Bough Wood Per Acre
Plot B.A. after Vol. after Vol. before Growth in Annual
Number thinning thinning thinning 5 years growth
1952-53 1952-53 1957-58 (cords) (cords)
(sq. ft.) (cords) (cords)
Thinned to a pre-determined basal area per acre
4 80 35.8 44.3 8.5 1.7
6 80 34.6 41.6 7.0 1.4
9 80 35.1 45.6 10.5 2.1
Average .
.
. . 80 35.2 43.8 8.7 1.7
2 90 39.7 48.1 8.4 1.7
7 90 38.4 47.4 9.0 1.8
12 90 38.3 47.4 9.1 1.8
Average . .. 90 38.8 47.6 8.8 1.8
1 100 43.1 53.1 10.0 2.0
8 100 42.3 51.2 8.8 1.8
10 100 42.2 51.1 9.0 1.8
Average .... 100 42.5 51.8 9.3 1.9
Checks—not thinned
3 130.9 52.6 59.0 6.4 ' 1.3
5 135.8 58.5 63.9 5.3 1.1
11 115.5 47.5 55.4 7.8 1.6
Average .... 127.4 52.9 59.4 6.5 1.3
Thinned to approximately 100 trees per acre, winter 1951-52
13 73.8 34.5 41.2 6.6 1.3
14 67.6 29.6 38.5 8.8 1.8
15 80.8 36.1 45.6 9.5 1.9
Average .... 74.1 33.4 41.8 8.3 1/7^
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APPENDIX TABLE 3.—Sawtimber Volumes and Growth on Straw Plots
in Board Feet Per Acre, International •4-Inch
Rule, Trees 11.6 Inches DBH and Up
Plot
Number
B.A. after
thinning
1952-53
(sq. ft.)
Vol. after
thinning
1952-53
(bd. ft.)
Vol. before
thinning
1957-58
(bd. ft.)
Growth in
5 years
(bd. ft.)
4
6
9
Thinned to a pre-determined basal area per acre
80 6,645 12,283
80 8,176 10,660
80 9,668 17,498
5,638
2,484
7,830
Average .... 80 8,163 13,480 5,317
2
7
12
90
90
90
11,119
5,700
4,792
16,813
12,367
9,563
5,694
6,667
4,771
Average .... 90 7,204 12,914 5,711
1
8
10
100
100
100
9,494
5,218
4,925
17,565
12,468
9,498
8,071
7,250
4,573
Average .... 100 6,546 13,177 6,631
3
5
11
130.9
135.8
115.5
Checks—not thinned
3,266 7,461
12,815 19,268
6,586 10,581
4,195
6,453
3,995
Average .... 127.4 7,556 12,437 4,881
Thinned to approximately 100 trees per acre, winter 1951-52
13 73.8 2,797 8,197 5,400
14 67.6 5,843 12,449 6,606
15 80.8 10,817 18,746 7,929
Average .... 74.1 6,486 13,131 6,645
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